Direct analysis of radiation-induced chromosome fragments and rings in unstimulated human peripheral blood lymphocytes by means of the premature chromosome condensation technique.
Development of the procedure to stimulate peripheral blood lymphocytes has greatly facilitated the understanding of chromosome aberration formation and repair mechanisms in human cells. Yet, because radiation induces far more initial chromosome breaks than are observed as aberrations in metaphase, it has not been possible to examine the kinetics of primary chromosome breakage and rejoining with this procedure. An improved method to induce premature chromosome condensation in unstimulated lymphocytes has been used to study primary chromosome breakage, rejoining, and ring formation at various times after irradiation with up to 800 rad of X-rays. The dose-response relations for chromosome fragments analyzed immediately or 1, 2, or 24 h after exposure were found to be linear. Rapid rejoining of chromosome fragments, which takes place in the first 3 h after X-ray exposure, was not correlated with a simultaneous increase in the formation of rings. The yield of rings per cell scored 24 h after irradiation, however, increased significantly and fit a linear quadratic equation. Both chromosome fragment rejoining and ring formation were completed about 6 h after irradiation. The frequency distributions of rings among cells followed a Poisson distribution, whereas chromosome fragments were overdispersed.